complete. Surprisingly, during the reaction with DDQ, no trace of kromycin (3) was detected, and pikronolide (2) was isolated in high yield. The first total synthesis of 2 was thus achieved with a very high overall stereoselectivity ( > 86%) for the construction of the new chiral centers at C-2, C-4, C-6, C-8, and C-12.26)
Experimental
Physical data were measured as described in the previous paper.3a) 
A solution of the aldehyde (40 mg, 0.175 mmol), derived from 7, and Ph3P =C(Me)CO2Et (254 mg, 0.7 mmol) in (CH2C1)2 (2 ml) was refluxed for 48 h. The Wittig reagent (254 mg, 0.7 mmol) was added again and refluxing was continued for an additional 24 h. After removal of the solvent in vacuo, the residue was purified on a silica gel column with hexane-EtOAc (50 : 1) as the eluant to give the oily oc,f3-unsaturated ester (51.4 mg, 94%).
A solution of the ester (33 mg, 0.105 mmol) in ether (0.2 ml) was added to a stirred solution of LiA1H4 (6 mg, 0.158 mmol) in ether (1 ml) at 0 °C under an argon atmosphere. After 50 min, H20 (6 pl), 15% NaOH (6 ,u1), and H20 (20 pl) were successively added, and the resulting precipitates were removed by filtration. After evaporation of the solvent, the residue was purified through a short silica gel column with hexane-EtOAc After 10 min at -26 °C, 10 (27.3 mg, 0.09 mmol) in CH2C12 (0.4 ml) and 3M tert-butyl hydroperoxide (63 pl, 0.18 mmol) in toluene were both added dropwise to the solution. The mixture was allowed to stand for 24 h at 23 °C and then saturated Na2SO4 (0.2 ml) was added. The reaction mixture was warmed to room temperature, then celite was added with vigorous stirring, and after 1 h, the celite was filtered off. The filtrate was dried over Na2SO4 and concentrated in vacuo to give an oil, which was chromatographed on a silica gel column with hexane-EtOAc (5 : 1) as the eluant to give 11 as a colorless oil (27 mg, 95%). (a) Ozone was introduced into a CH2C12 solution (0.5 ml) of 8 (10 mg, 0.0352 mmol) at -78 °C. After the color of the solution had changed to blue, the reaction was continued for a further 20 min, and then the reaction mixture was treated with a 10% solution of NaBH4 in Me0H (0.1 ml). After 15 min at -78 °C, the mixture was allowed to warm to room temperature, then quenched with saturated NH4C1 and extracted with CH2C12. The extract was dried (MgSO4) and concentrated to leave an oil, which was purified on a silica gel column with hexane-EtOAc (b) NaBH3CN (24 mg, 0.384 mmol) and BF3-Et20 (31.5 pi, 0.256 mmol) were added to a stirred solution of 11 (9.6 mg, 0.032 mmol) in tetrahydrofuran (THF) (2.5 ml) under reflux. The reaction mixture was cooled to room temperature, poured into ice-cooled saturated NaHCO3, and extracted with CH2C12. The extract was washed with brine, and dried over MgSO4. After removal of the solvent in vacuo, the residue was chromatographed on a silica gel column with hexane-Et0Ac (10 : 1) as the eluant to give two oily fractions. The first fraction gave the 1,3-diol (3.4 mg, 35%), and the second fraction gave the 1,2-diol (2.0 mg, 21%). The 1,3-diol was readily converted to 9 in the usual way.
(
3S,4R,5S)-443,4-Dimethoxybenzyloxy) -5-[2(S)-isopropyloxy-3(R),5(S)-dimethy1-6 (S)-tetrahydroxypyrany1]-3-methylhexene (12)
A 2.5 M potassium dimsyl anion solution [1 ml; prepared from KH (99 mg) and DMSO (1 ml)] was slowly added dropwise to a DMSO solution (0.7 ml) of DMPM chloride (360 mg, 1.9 mmol). and 8 (68.4 mg, 0.24 mmol) with ice-cooling. After 5 min, the reaction mixture was poured into 0.1 N HC1, and extracted with CH2C12. The extract was dried over MgSO4, and evaporated in vacuo to leave an oil, which was chromatographed on a silica gel column with hexane-EtOAc (13) A solution of 12 (0.66 g, 1.52 mmol) in 1 N HC1 (4 ml) and THF (12 ml) was stirred at 50 °C for 12h. After neutralization with solid NaHCO3, the reaction mixture was evaporated to dryness. CH2C12 and water were added to the residue, and the CH2C12 layer was separated. The aqueous layer was extracted with CH2C12 several times, and the organic layers were combined and dried over Mg504. After evaporation of the solvent, purification of the residue on a silica gel column with hexane-EtOAc (7 : 1) A solution of CaCl2 (1 g, 8.8 mmol) in EtOH was cooled at -40 °C, and NaBH4 (0.5 g, 13.3 mmol) in EtOH (20 ml) was added dropwise. NaCl separated out at once as a fine solid. After 30 min, an EtOH solution of the above lactol (520 mg) was added to the resulting Ca(BH4)2 solution. The reaction mixture was stirred for 3 h at room temperature, then excess Ca(BH4)2 was decomposed by addition of 1 N HC1, and the mixture was neutralized with Na2CO3. After removal of the precipitates by filtration, the filtrate was concentrated in vacuo. The residue was extracted with CH2C12, dried over Mg504, and evaporated in vacuo to leave 13 as a colorless oil (0.51 g, 98%). A 2,2-dimethoxypropane (20 ml) solution of 13 (1.2 g, 2.33 mmol) and CSA (40 mg) was stirred at room temperature for 30 min. Et3N (1 ml) was added to quench the reaction and evaporation of the solvent gave an acetal (1.4 g). This acetal was dissolved in DMSO (14 ml), and MPM chloride (4.3 ml, 10 eq) was added, then a 2.5 M dimsyl potassium solution (14 ml; prepared from KH and DMSO at room temperature) was added dropwise to the mixture with vigorous stirring. The reaction mixture was poured into 0.1 N HC1, and extracted with CH2C12. The extract was washed with brine, dried, and concentrated. The residue was purified by silica gel column chromatography with hexane-EtOAc Dimethyl (3R,5S,6R,7R,8R,9S)-8-(3,4-Dimethoxybenzyloxy)-6 -(4-methoxybenzyloxy)-2-oxo-3,5,7, 9-tetramethy1-10-undecenylphosphonate (15) Dry DMSO (0.42 ml, 5.9 mmol) in CH2C12 (1 ml) was added to a stirred solution of oxalyl chloride (0.21 ml, 2.33 mmol) in CH2C12 (5 ml) at -70 °C during 5 min. After 15 min, 14 (300 mg, 0.58 mmol) in dry CH2C12 (3 ml) was added. Stirring was continued for 30 min at -70 °C, then Et3N (1 ml) was added dropwise, and after 15 min, the reaction mixture was allowed to warm to room temperature. After 1 h at room temperature, the reaction mixture was quenched with H20, and extracted with ether. The extract was washed with brine, dried (MgSO4), and concentrated in vacuo. The residue was chromatographed on a silica gel column with hexane-EtOAc 
